Delivery of unmodified bioactive ribozymes by an RNA-stabilizing polyethylenimine (LMW-PEI) efficiently down-regulates gene expression.
The sequence-specific cleavage of RNA molecules through ribozyme targeting is particularly attractive since it allows the effective abrogation of protein expression. So far, however, use of enzymatically active RNA molecules (ribozymes) has, without chemical modification, been severely hampered by ribozyme instability and poor cellular uptake. In this paper, we present a method for protection and cellular delivery of ribozymes by complexation with a low molecular weight polyethylenimine (LMW-PEI). We show that LMW-PEI almost completely stabilizes ribozymes or any RNA against degradation in vitro. Upon their highly efficient cellular uptake, non-toxic LMW-PEI-complexed ribozymes display intracellular bioactivity already at low concentrations as demonstrated by down-regulation of two different genes in different cell lines. In vivo, LMW-PEI-complexed ribozymes were stabilized after intraperitoneal (i.p.) injections, showed prolonged circulation time and intact ribozymes were detected in the subcutaneous (s.c.) tumor mass 60 min after the injection. In addition, i.p. injections of LMW-PEI-complexed ribozymes targeted against the growth factor pleiotrophin (PTN) resulted in marked reduction of s.c. human melanoma tumor growth and of intratumoral PTN levels in a mouse xenograft model. Thus, this paper describes a novel method for exogenous delivery of any bioactive RNA ribozyme in vitro and in vivo without chemical modification.